Background
==========

Laparoscopic appendectomy for acute appendicitis is one of the most common surgical procedures performed in the world \[[@B1]-[@B3]\]. The first surgeon performing a laparoscopic appendectomy was Semm in UK in 1983 \[[@B4]\]. Acute appendicitis in the elderly is a surgical disease that could create important diagnosis problems \[[@B5]-[@B9]\] as far as concerns the atypical presentation \[[@B3],[@B10]-[@B18]\].

We aimed to present our experience about a series of laparoscopic appendectomies in elderly patients and analyze the feasibility of laparoscopic technique in comparison with open techinique.

Methods
-------

From the 1st of January 2006 to the 31st of July 2012 we performed 208 appendectomies in our division of General Surgery: 39 of these were performed in elderly patients (age \> 65 yrs, 30 M 9 F). In the elderly group, 20 procedures were performed using open technique (Group O) and 19 using laparoscopic technique (Group L).

The analyzed variables were: sex, symptoms, CT or US evaluation, total hospital stay, hospital stay after and before the procedure, kind and duration of procedure, conversion to open procedure, drain and final pathological results.

Statistical proportions related to the dichotomic variables (gender distribution in the different patient groups, number of post-operative complications, conversion rate, number of drains, presence of fever, wall thickening, amount of effusion, presence of appendix perforation) were compared using Chi-square test and Fisher\'s exact test.

Continuous variables like age distribution, post-operative hospital stay time, surgery duration and several haematochemical characteristics (WBC, CRP) were expressed as average (range) and analyzed using the Mann-Witney U test. Patients distribution according to different surgical teams was confirmed. All statistical analyses were performed using R software (*version 2.6.2*), and a *p*value of less than 0.05 was considered statistically significant.

Results
-------

Table [1](#T1){ref-type="table"} shows demographic data of both groups.

###### 

Demographic data

                   Group O   Group L
  ---------------- --------- ---------
  Mean age (yrs)   76        74
                             
  Sex    M%        16        14
                             
       F%          4         5

In the O group we performed a McBurney incision in 18 patients and a pararectal incision in 12 cases; all appendectomies were performed by loops. In laparoscopic appendectomy group in 11 cases we used the mechanical stapler (Table [2](#T2){ref-type="table"}).

###### 

Surgical data (ns: not significative)

                        Group O   Group L
  --------------------- --------- ---------
  Mc Burney             18        
                                  
  Pararectal incision   12        
                                  
  Loops                 20        8
                                  
  Stapler                         11

In intraoperative variables analysis there was no statistically significant difference (Table [3](#T3){ref-type="table"}). In this study there was no statistically significant difference also in peri-operative variables (Table [4](#T4){ref-type="table"}).

###### 

Intraoperative data

                                    Group O   Group L   *p-value*
  --------------------------------- --------- --------- -----------
  Mean operative time (min)         57        63        ns
                                                        
  Presence of perforated appendix   2         3         ns
                                                        
  Abdominal effusion                7         9         ns

###### 

Peri-operative data data

                                Group O   Group L   *p-value*
  ----------------------------- --------- --------- -----------
  Pre-operative stay (days)     3,2       3         ns
                                                    
  Post-operative stay (days)    6,2       5         ns
                                                    
  Wound sepsis                  0         0         ns
                                                    
  Total hospital stay (days)    10        8,4       ns
                                                    
  Drain apposition              14        11        ns
                                                    
  Post-operative complication   1         0         ns

Residents performed 3 surgical procedures (8,57%), and in 17 cases the resident was in equipe as second operator, with a total resident\'s presence in the Surgical Team of 51,28% of cases.

The follow-up was 19 months; the only post-operative complication was a wound infection in a open appendectomy, resolved with antibiotic therapy. There was no mortality.

Conclusions
===========

In our experience we assist to an inversion of surgical approach in acute appendicitis, with a gradual increase of laparoscopic procedures. In spite of slightly longer time of procedure, there was no significant difference in number of post-operative complications, number of drains, duration of surgical procedure and total hospital stay in laparoscopic appendectomy and open procedure \[[@B19]-[@B21]\]. Laparoscopic appendectomy is to be considered an advanced surgical procedure: anatomical variability and unpredictable difficulties make the procedure not standardizable.

We consider surgery approach more difficult in the elderly in some cases \[[@B22]\] but we also considered laparoscopic approach is, in general, a safe and feasible technique in acute pathology \[[@B23]\] and a safe approach also in the elderly \[[@B24],[@B25]\]. Laparoscopic appendectomy for acute appendicitis is a gold standard technique also in the elderly.
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